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(54) OPTICAL SCANNER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical scanner 
which reduces the number of parts and improves the 
easiness of assembling and reduces the cost by integrating 
an image forming mirror and a reflection face into one body. 
SOLUTION: This optical scanner is provided with a light 
source device, a linear image forming lens which forms an 
image of a luminous flux from the light source device, an 
optical deflector 4 which reflects the linear image at a 
uniform angular velocity, an image forming mirror 7 which 
condenses the deflected luminous flux on a scanned face as 
a light spot and realizes optical scanning of the light spot at a 
uniform speed, and a reflection optical system consisting of 
the image forming mirror 7 and turning-back mirrors 5 and 6 
whose reflection faces face the reflection face of the image 

forming mirror 7. Reflection faces of the image forming mirror 7 and turning-back mirrors 5 and 6 
are eccentric to the optical axis, and the luminous flux made incident on the reflection optical 
system is converged by multiple reflection between reflection faces, and the image forming mirror 
7 and turning-back mirrors 5 and 6 are integrated into one body. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This inventions are write-in optical system, such as a digital copier and a laser beam 
printer, and a thing further applicable to image formation equipment, a measuring machine, test equipment, 
etc. about the light-scanning equipment which makes the flux of light which put image information condense 
on a scan medium by the image formation mirror. 
[0002] 

[Description of the Prior Art] Although the light-scanning equipment it was made to make the flux of light 
deflected from the former by deflecting system condense on a scan medium using an image formation mirror 
is proposed, the so-called field failure amendment which amends a gap of the condensing location by the 
inclination of a deviation reflector is corresponded by various functions. For example, what is indicated by 
JP, 1-200221, A, JP,6-123844,A, etc. is amending the failure by the field by arranging the long cylinder 
component and the long toroidal lens for field failure amendment to optical system. Moreover, what is 
indicated by JP,4-194814,A etc. has prepared the amendment function of the failure by the field in the image 
formation mirror itself 
[0003] 

[Problem(s) to be Solved by the Invention] However, since what is indicated by JP, 1-200221, A, JP,6- 
123844,A, etc. is arranging the long cylinder component and the long toroidal lens to optical system as 
mentioned above in order to amend the failure by the field, it has the problem that cost quantity and the 
degree of freedom of a layout will decrease. 

[0004] Moreover, although it is amending as mentioned above by preparing the amendment function of the 
failure by the field in the image formation mirror itself, it is difficult for what is indicated by JP,4-194814,A 
etc. to separate an optical path, and a half mirror must be used for it in order to enlarge a separation include 
angle. Therefore, cost will be high and a tooth space will also become large. Moreover, since scanning-line 
deflection becomes large in not using a half mirror, a field angle must be made small. Then, it learns, if the 
image formation mirror itself is not sagged in the direction of vertical scanning in order to enlarge a field 
angle, and it is **. There are various problems on cost or processing as mentioned above. 
[0005] Moreover, in the thing given in JP,64-78214,A, light scanning is performed in the catoptric system 
arranged so that the concave mirror and reflecting mirror which consist of the spherical surface may be 
countered by carrying out the multiple echo of the flux of light between the concave mirrors and reflecting 
mirrors which consist of the spherical surface. However, since the field failure amendment function is not 
prepared, the failure by the field of deflecting system, such as a polygon mirror, cannot be amended, that is, 
the pitch nonuniformity produced from the failure by the field of deflecting system, such as a polygon 
mirror, can be prevented — ** — there is a problem to say. 

[0006] Then, the line image image formation lens to which this invention person makes the image formation 
of the flux of light from the light equipment which emits the flux of light for light scanning, and the above- 
mentioned light equipment carry out in the direction corresponding to horizontal scanning as a long line 
image, The optical deflector which it reflects [ optical deflector ] according to a deviation reflector and 
deflects the above-mentioned line image in constant angular velocity as the deviation flux of light, The 
image formation mirror which is made to condense the deviation flux of light as an optical spot on a scan 
layer-ed, and uniform-velocity-izes light scanning by the above-mentioned optical spot, It has the catoptric 



system which carried out opposite arrangement so that two or more reflectors including the reflector of the 
above-mentioned image formation mirror might face. Two or more above-mentioned reflectors It is light- 
scanning equipment converged by carrying out the multiple echo of the flux of light which is carrying out 
eccentricity to the optical axis respectively, and which carried out incidence to the above-mentioned catoptric 
system between the above-mentioned reflectors. The above-mentioned image formation mirror The Ught- 
scanning equipment characterized by being the anamorphic configuration which rotated the curve which 
makes a radius Rm on a horizontal-scanning flat surface in the radius Rs by setting a revolving shaft as the 
shaft of the main scanning direction on a horizontal-scanning flat surface was invented, and patent 
application was carried out previously. It is it which is indicated by the specification of Japanese Patent 
Application No. No. 280862 [ eight to ], and the drawing. 

[0007] Since an optical path can be made to be able to separate with small scanning-line deflection and the 
optical path length can be seemingly made small, giving a field failure amendment fimction according to 
invention concerning the above-mentioned application in order to carry out the multiple echo of the flux of 
light to an image formation mirror even if it does not use a half mirror etc., there is an advantage which can 
miniaturize the whole equipment. 

[0008] Cost is also aimed at offering the light-scanning equipment which can be made cheap, while this 
invention can improve invention concerning the above-mentioned application fiirther, can unify an image 
formation mirror and a reflector and can raise reduction of the number of components, and the ease of 
assembly. 
[0009] 

[Means for Solving the Problem] The light equipment with which invention according to claim 1 emits the 
flux of light for light scanning, and the line image image formation lens to which the image formation of the 
flux of light from the above-mentioned light equipment is made to carry out in the direction corresponding to 
horizontal scanning as a long line image, The optical deflector which it reflects [ optical deflector ] according 
to a deviation reflector and deflects the above-mentioned line image in constant angular velocity as the 
deviation flux of light, The image formation mirror which is made to condense the deviation flux of light as 
an optical spot on a scan layer-ed, and uniform-velocity-izes light scanning by the above-mentioned optical 
spot, It has the catoptric system which a reflector becomes from the reflector of the above-mentioned image 
formation mirror, the clinch mirror which counters, and the above-mentioned image formation mirror, and 
turns up with the above-mentioned image formation mirror. The reflector of a mirror It is light-scanning 
equipment converged by carrying out the multiple echo of the flux of light which is carrying out eccentricity 
to the optical axis respectively, and which carried out incidence to the above-mentioned catoptric system 
between the above-mentioned reflectors, and the above-mentioned image formation mirror and the above- 
mentioned clinch mirror are characterized by being unified. 

[0010] Invention according to claim 2 is characterized by unifying the above-mentioned image formation 
mirror and the above-mentioned clinch mirror through a connection member in invention according to claim 
1. 

[001 1] Invention according to claim 3 is characterized by the above-mentioned clinch mirror consisting of 
two or more mirrors in invention according to claim 1 . 

[0012] Invention according to claim 4 is characterized by two or more mirrors being the same tilt angles in 

invention according to claim 3. 

[0013] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of the light-scanning equipment 
concerning this invention is explained, referring to a drawing. In drawing 1 R> 1, the sign 1 shows the light 
source which carries out outgoing radiation of the emission flux of light. A laser diode (LD), light emitting 
diode (LED), etc. are used for this light source 1 . The emission flux of light which carried out outgoing 
radiation fi-om above-mentioned Mitsuhara 1 penetrates the coupling lens 2. The above-mentioned coupling 
lens 2 is good also considering transmitted light flux as the condensing flux of light, and good also as the 
substantial parallel flux of light good also as the emission flux of light or. 

[0014] The flux of light which penetrated the above-mentioned coupling lens 2 penetrates the cylindrical lens 
3 as a line image image formation component, converges only in the direction of vertical scanning, and 
carries out image formation in the direction corresponding to horizontal scanning as a long line image near 
the deviation reflector of deflecting system 4. The above-mentioned deflecting system 4 deflects incoming 



beams in constant angular velocity. 

[0015] As shown in drawing 1 and drawing 2 , the flux of light reflected by the deviation reflector of the 
above-mentioned deflecting system 4 According to eccentricity (it is ganmia 1 whenever [ on the basis of an 
optical axis / tilt-angle ]), it reflects toward the 1st clinch mirror 5, converging by the image formation mirror 
7 (ftheta mirror). By the 1st clinch mirror 5 According to eccentricity (it is gamma 2 whenever [ on the basis 
of an optical axis / tilt-angle ]), outgoing radiation is again carried out toward the image formation mirror 7. 
It reflects toward the 2nd clinch mirror 6, and is reflected by the 2nd clinch mirror 6 according to eccentricity 
(it is gamma 3 whenever [ on the basis of an optical axis / tilt-angle ]), and with the constant-angular- 
velocity-deviation of the above-mentioned deflecting system 4, the flux of light which carried out outgoing 
radiation toward this image formation mirror 7 condenses as an optical spot, and carries out light scanning of 
the scan layer-ed of a photo conductor 8 in uniform velocity. By tiie image formation mirror 7 and the 1st 
and 2nd clinch mirrors 5 and 6, catoptric system is constituted and the reflector of the image formation 
mirror 7 and the reflector of the 1st and 2nd chnch mirrors 5 and 6 have coimtered. 
[0016] As mentioned above, although only one image formation mirror 7 is used as an image formation 
component, since it reflects twice by the image formation mirror 7, the same work as what amends aberration 
using two image formation mirrors can be carried out. Moreover, since the deviation reflector location and 
the scan-lay er-ed location serve as relation [****/ in geometrical optics ] about the direction of vertical 
scanning and it has become the so-called field failure amendment optical system, the pitch nonuniformity by 
the failure by the field of the deflecting system 4, such as a polygon mirror, can be amended. 
[0017] Next, the configuration of the reflector of the above-mentioned image formation mirror 7 is 
explained. As shown in drawing 5 , the configuration of the reflector of the image formation mirror 7 is an 
anamorphic configuration which it is on a horizontal-scanning flat surface about the curve X (H) drawn in 
the radius Rm focusing on Point O on the horizontal-scanning flat surface, and the revolving shaft was set 
[ configuration ] as the shaft alpha parallel to a main scanning direction, and rotated it in the radius Rs 
focusing on point 0*. 

[0018] Moreover, it can also be made the configuration which shows the configuration of the reflector of the 
above-mentioned image formation mirror 7 to drawing 6 . The configuration of the reflector of the image 
formation mirror 7 shown in drawing 6 is a Normal toroidal configuration where the curve which makes a 
radius Rs on a vertical-scanning flat surface was rotated in the radius Rm focusing on Point O by setting a 
revolving shaft as the shaft X of the direction of vertical scanning on a vertical-scanning flat surface. 
[0019] Although the optical system using an anamorphic image formation mirror was proposed from the 
former, separation of an optical path was difficult and there were problems, like scanning-line deflection 
becomes large. However, if it is made a configuration as shown in drawing 5 and drawing 6 , an optical path 
can be separated without using a half mirror etc., and optical system with still smaller scanning-line 
deflection can be acquired. 

[0020] Next, the above-mentioned image formation mirror 7, the above-mentioned 1st clinch mirror 5, and 
the above-mentioned 2nd clinch mirror 6 are explained. A clinch mirror and an image formation mirror can 
also be fabricated in one by resin etc. In drawing 3 , the sign 10 shows the connection member of the shape 
of a KO character fabricated by resin etc. As shown in drawing 3 , this connection member 10 unifies and 
forms the above-mentioned image formation mirror 7, the above-mentioned 1st clinch mirror 5, and the 
above-mentioned 2nd clinch mirror 6 so that gammal , gamma2 and gamma3, and each mirror comrade's 
physical relationship may become the same as what is shown in drawing 1 and drawing 2 whenever 
[ eccentricity / of the above-mentioned image formation mirror 7, the above-mentioned 1st clinch mirror 5, 
and the above-mentioned 2nd clinch mirror 6 /, i.e., tilt angle on the basis of optical axis, ]. The above- 
mentioned image formation mirror 7, and the above-mentioned 1st clinch mirror 5 and the above-mentioned 
2nd clinch mirror 6 can be unified by fixing to the field as for which the above-mentioned coimection 
member 10 carries out phase opposite with adhesives etc. 

[0021] Thus, reduction of the number of components and the ease of assembly can be raised by unifying and 
forming the above-mentioned 1st clinch mirror 5 and the above-mentioned 2nd clinch mirror 6. 
[0022] Although the 1st and 2nd clinch mirrors 5 and 6 show what became independent, respectively to 
drawing 3 If it replaces with the above-mentioned 1st and 2nd clinch mirrors 5 and 6 and reflective partial 5' 
and 6' are prepared in the parallel plate 56 of the transparent body as shown in drawing 4 The above- 
mentioned clinch mirrors 5 and 6 can be made in one, and while being able to raise reduction of the number 



of components, and the ease of assembly further, cost can also be made cheaper than what is shown in 
drawing 3 . 

[0023] Since the reflector of the above-mentioned 1st and 2nd clinch mirrors 5 and 6 is on the same flat 
surface, it can make the clinch mirrors 5 and 6 in one as mentioned above. 6' can be prepared above- 
mentioned reflective partial 5' and by forming the reflective film in the parallel plate 56 by vacuum 
evaporationo etc. Moreover, it can be transparent between above-mentioned reflective partial 5' and 6*, and it 
can pass light. 

[0024] Although it is the thing of the configuration of the above-mentioned image formation mirror 7, the 
above-mentioned 1st clinch mirror 5 and the above-mentioned 2nd clinch mirror 6 or the above-mentioned 
image formation mirror 7, and the parallel plate 56 and being explained with the gestalt of the operation 
explained above, a mirror with curvatures, such as for example, a cylinder mirror and a spherical-surface 
mirror, may be used instead of the above-mentioned clinch mirrors 5 and 6 or the above-mentioned parallel 
plate 56. Cost can also be made cheap while being able to raise reduction of the number of components, and 
the ease of assembly further by doing in this way. 

[0025] Moreover, although the gestalt of the operation which was made to carry out incidence to the image 
formation mirror 7 only twice was explained, it is also possible for it to be made to carry out incidence 3 
times or more. Moreover, incidence of the flux of light reflected by the deviation reflector of the above- 
mentioned deflecting system 4 is first carried out to a clinch mirror, and it may be made to carry out 
incidence of the reflective ****** flux of light to an image formation mirror from a clinch mirror after that. 
In the example shown in drawing 3 and drawing 4 , although gamma2 and gamma3 were the same whenever 
[ tilt-angle / of the 1st and 2nd clinch mirror 5 and 6 ], even if gamma2 differ from ganima3, they do not 
interfere whenever [ this tilt-angle ]. In that case, the include angle of the root face of the above-mentioned 
mirrors 5 and 6 of the connection member 10 may be changed, one [ at least ] cross section of the above- 
mentioned mirrors 5 and 6 may be made into a wedge shape, and the include angle of the reflector of the 
above-mentioned mirrors 5 and 6 itself may be changed. 
[0026] 

[Effect of the Invention] The light equipment which emits the flux of light for light scarming according to 
this invention, and the line image image formation lens to which the image formation of the flux of light 
from the above-mentioned light equipment is made to carry out in the direction corresponding to horizontal 
scanning as a long line image, The optical deflector which it reflects [ optical deflector ] according to a 
deviation reflector and deflects the above-mentioned line image in constant angular velocity as the deviation 
flux of light. The image formation mirror which is made to condense the deviation flux of light as an optical 
spot on a scan layer-ed, and uniform-velocity-izes light scanning by the above-mentioned optical spot. It has 
the catoptric system which a reflector becomes from the reflector of the above-mentioned image formation 
mirror, the clinch mirror which counters, and the above-mentioned image formation mirror, and turns up 
with the above-mentioned image formation mirror. The reflector of a mirror Since it is light-scanning 
equipment converged by carrying out the muhiple echo of the flux of light which is carrying out eccentricity 
to the optical axis respectively, and which carried out incidence to the above-mentioned catoptric system 
between the above-mentioned reflectors and the above-mentioned image formation mirror and the above- 
mentioned clinch mirror are unified, Reduction of the number of components and the ease of assembly can 
be raised, and cost can also be fiirther made cheap. 



[Translation done.] 
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